In this study, the rate-sensitive constitutive model, which was developed in the previous paper of this journal, was validated using the experimental results obtained from the well-calibrated triaxial compression test conducted with the Boston blue clay. The validation was performed for the various cases of the strain rate of 0.05%/hr, 0.5%/hr, 5.0%/hr and OCR of 1, 2, 4, 8. The developed model was validated for the normally and slightly overconsolidated cases; however, the cases of heavily overconsolidation needs further research. 
Introduction
The strain rate affects significantly the stress-strain behavior of clayey soils (Richardson and Whitman 1963, Hight 1983) [1, 2] . The strain rate plays an important role in determining if the ground condition is the drained or undrained condition, that might be one of the most essential issues in overall soil mechanics. For example, such standards as the shearing rate of 1%/hr in conventional triaxial test and the penetration rate of 2cm/sec in the piezocone testing have been regulated for more reliable analyses and applications. The strain rate effects have been extensively studied (Vaid and Companella 1977, Sheahan 1995) [3, 4] . The various efforts also in the category of the constitutive modeling have been made for the precise prediction of the rate-sensitive stress-strain behavior of clayey soils.
The relatively simple rate-sensitive constitutive model was developed in the previous paper (Kim 2009a 2009b) [5, 6] . The model was proposed in the scheme of the classical elastic-plastic-viscous relation together with the Adachi's model (Adachi and Oka 1982) , and verified [7] . The model was further simplified to reduce the number of the model parameters but the verification was not sufficient. The concept of the model and the details on the validation with the approved experimental results are presented in the following sections in this paper.
Concept of the Model
The total strain rate in the proposed model in the previous papers was obtained, as in the classical scheme, by just superposition of the elastic, plastic, and viscous strain rates. The generalized Hooke's law and the anisotropic modified Cam-clay model (Dafalias 1987 ) were adopted for the elastic and plastic simulations respectively [8] .
The anisotropic modified Cam-clay model presents the distorted elliptical yield surface in the triaxial space with the associated flow rule, and the rotational and distortional hardenings in p'(mean effective principal
space, namely, kinematic and distortional hardenings in principal stress space as in eqs. (1) and (2) [8] .
where < > denotes the Macauley bracket, λ is the loading index, eo is the initial void ratio, sij is the deviatoric stress tensor, and po is the p' value at the intersection point between the p' axis and the distorted and rotated yield surface f. The M, λ, κ, c, and x are the material parameters described in Table 1 . The plastic modulus can be obtained through the consistency condition as other conventional models.
The viscous and rate-sensitive relation was devived using the Perzyna's generalized viscous theory (Perzyna 1966 ) and Adach's rate equation ( rate-dependent parameter. (determining the slope of the line connecting the maximum deviatoric stresses to the corresponding strain rates)
[ Table 1 ] Material Parameters
where Φ is called the overstress function, I1 is the first invariant of the stress tensor, J2 is the second invariant of the deviatoric stress tensor, and N is the slope of the critical state
The   and m' are the material parameters (Table 1 ). The superscripts (1) and (2) in eq. (4) respectively denote a rate (1) and a different rate (2).
For example, the      indicates the axial strain rate at rate (1).
Validation of the Model
S h e a h a n e t a l . The strain rate of 0.5 to 1.0%/hr was typically recommended for standard practice so 0.5%/hr was taken as Though the clayey specimen could be thought to be too soft for the validation of the developed model, the use of it in this study is sufficiently meaningful since most soils offshore could be, in practice, as soft as the specimen.
The function and sensitivity of the parameter M regarding the constitutive models in the critical state theory needs to be further studied.
Conclusions
The rate-sensitive constitutive model developed in the 
